Understanding the factors that promote or mitigate new firm birth is crucial to regional economic development efforts, since a high level of new firm creation significantly contributes to regional economic vitality and is a major signal of a dynamic economy. The literature suggest that various factors such as unemployment, population density/growth, industrial structure, human capital, the availability of financing, and entrepreneurial characteristics significantly influence regional variation in new firm birth rates.
Abstract
Understanding the factors that promote or mitigate new firm birth is crucial to regional economic development efforts, since a high level of new firm creation significantly contributes to regional economic vitality and is a major signal of a dynamic economy. The literature suggest that various factors such as unemployment, population density/growth, industrial structure, human capital, the availability of financing, and entrepreneurial characteristics significantly influence regional variation in new firm birth rates.
In this study, we explore whether connections exist among regional social characteristics, human capital, and new firm formation. We argue that social diversity and creativity have a positive relationship with new firm formation. Building on the contributions of urbanist Jane Jacobs, Lee, Richard, and Gates (2001) showed that social diversity and human capital have positive and significant relationships with regional innovation production measured by per capita patent production. While it is well known that regional human capital stock positively affects new firm formation rates, little attention has been paid to the interaction among social diversity, human capital, and entrepreneurship. We argue that low barriers of entry into the regional labor market (as exhibited in part by the presence of a diverse population) and diverse culture facilitate the influx of a particular kind of human capital that promotes innovation and accelerates information flow, leading to the higher rate of new firm formation.
The empirical results support our main hypothesis. By using the Longitudinal Establishment and Enterprise Microdata (LEEM), we test the hypothesis at the MSAs (Metropolitan Statistical Areas) level as well as LMAs (Labor Market Areas) level. We find that new firm formation is strongly associated with diversity and cultural creativity when controlled for the variables suggested in the literature. Firm formation is positively and significantly associated with the share of the foreignborn but insignificantly with the Diversity index. The results strongly suggest that we need to pay attention to the social habitat of a region to boost a regional entrepreneurial dynamics.
INTRODUCTION
Ever since the seminal work of Schumpeter (1950) , entrepreneurship has been regarded as a major topic in the theory and practice of economic growth and development. Practitioners and politicians are well aware of the importance of entrepreneurship because a significant portion of new employments are created by new firm and often new firms bring "productive innovation"
with it (Baumol, 2002) . Therefore, it is very crucial to understand the factors that promote or mitigate entrepreneurial creativity.
There have been various studies on the determinants of entrepreneurships. Much of the literature on entrepreneurship has investigated the characteristics of successful entrepreneurs. These studies have attempted to explain entrepreneurship by looking into individual characteristics such as personality, educational attainment, and/or ethnic origin (see Storey, 1994 for summary, the factors associated with new firm formation (Reynolds et al., 1994; Armington and Acs, 2002) , the organizational, industrial and geographic factors associated with entrepreneurship (Reynolds et al., 1993; Saxenian, 1999) , and the affect of new firm formation on regional growth and development (Storey, 1994; Kirchhoff et al., 2002) .
Others have explored the factors associated with regional variation in new firm formation. These studies have found regional variation in new firm formation to be associated with factors such as population, industrial structure, human capital, university R&D, the availability of financing, and entrepreneurial characteristics (see Armington and Acs, 2002; Kirchhoff, Armington, Hasan, and Newbert, 2002) . Stuart and Sorenson (2003) look at the effect of social ties on firm founding rate.
They argue that new firms are attracted by other firms "because entrepreneurs find it difficult to leverage the social ties necessary to mobilize essential resources when they reside far from those resources." However, these researches have paid little attention to the social environment of the place where entrepreneurs live and work.
An influential line of research suggests that cities and regions function as "incubators" of creativity and innovation and that human capital factors in particular play an important role in spurring regional growth (Park, 1925; Jacobs, 1961; Thompson, 1965; Lucas, 1988) . Park (1925) initially called attention to the role of cities in concentrating and spurring human creativity. Jacobs (1961) later explained how cities function as "open systems" to attract talented people from various backgrounds and stimulate their creative capacities. Lucas (1988) formalized the insights of Jacobs to provide a basic theory, arguing that cities function as collectors of human capital, thus generating new ideas and economic growth. This paper builds from this line of research focusing on the underlying social characteristics of a region that are associated with entrepreneurship or firm formation. Specifically, we explore the effect of factors such as creativity and diversity on new firm formation. While previous studies have examined the effect of human capital on firm formation, they have neglected the factors that may effect the concentration of human capital in the first place and how such factors affect rates of firm formation. Our basic hypothesis is that entrepreneurship is positively associated with regional environments that promote diversity and creativity. We thus argue that entrepreneurial activity requires not only a productive and supportive business climate along with an educated population, but also a climate where creativity, diversity, and innovation are encouraged and valued.
To test this hypothesis, this paper use measures of regional diversity and creativity and examines the effect of these factors on entrepreneurship while controlling for the effects of well known factors such as human capital, income change, and population . We argue that regions that are broadly creative and open to diversity possess the broad environment or habitat that promotes innovation and accelerates information flow, leading to the formation of new business. The empirical results support the hypothesis.
LITERATURE ON ENTREPRENEURSHIP
Academic approaches to the entrepreneurship can be categorized into two major ways. First is to focus on the entrepreneurs and try to explain why a person decides to be an entrepreneur and start a new firm. Second is to explain regional variation in firm formation in an aggregate level by looking structural variations in geographical areas. Two approaches will be explained in this section.
Traditionally, studies of entrepreneurship have focused on the individual characteristics of successful entrepreneurs. According to Storey (1994) , these studies focus on the role of factors such as personality, human capital, and ethnic origin. Personality studies have found that entrepreneurship is associated with characteristics like entrepreneurial vision, alertness to business opportunities, proactivity, and family tradition (Blanchflower and Oswald, 1990; Chell, Haworth, and Brearley, 1991) . Human capital studies have found that entrepreneurship is related to educational attainment and work experience (Evans and Leighton, 1990) . Researches showed that people with higher educational attainment tend to found new business more often than those with less educational attainment. Other studies have found entrepreneurship to be associated with ethnic origin (Jones, McEvoy, and Barrett, 1993) . Lee (2001) found that Jews and Korean are more successful entrepreneurs than African Americans because they enjoyed better access to capital through family or ethnic networks than others. Some of these studies suggest that immigrants are more likely to be entrepreneurs, arguing that because new immigrants lack networks and contacts in existing businesses and are poor in communication skills and suffer from discrimination, they are more likely to start new firms and be self-employed (Yoon, 1997).
Evans and Leighton (1989) found that men with more financial resources and with more confidence in their own ability are more likely to be self-employed by using the data from National Longitudinal Survey of Young Men and Current Population Survey.
Another line of researches have examined the factors at regional level, which effect regional variations in new firm formation. Early studies focused on factors such as tax rates, transportation costs, and scale economies at the plant level (Bartik, 1989; Kieschnick, 1981) . Reynolds, Storey, and Westhead (1994) found that factors such as unemployment, population density, industrial clustering, and availability of financing were important in explaining regional variation in firm birth rates. More recently, Armington and Acs (2002) found that industrial intensity, income growth, population growth, and human capital were closely related to new firm formation. Kirchhoff et al. (2002) found academic research and development expenditure to be significantly associated with rates of new firm formation across regions. A number of studies have suggested that regional rates of entrepreneurship are associated with levels of immigration (Reynolds et al., 1995; Saxenian 1999; Kirchhoff et al., 2002) . The entrepreneurship of the immigration can be approached in two ways. While most of immigrants are less educated and little skills to success in the U.S., some of them are extremely well educated and equipped with a good skill set.
Although it is hard to find a common property between two groups, one they have in common is the fact that they are risk-takers. A study of immigrants in California found that immigrants with a good educational background were involved as founders in 20 to 25 percent of new hightechnology firm formation in Silicon Valley (Saxenian, 1999) .
Studies noted the importance of the role of network in entrepreneurship. Saxenian (1999) found that extensive networks of Chinese and Indian works help people start new firms by providing contacts and financial supports in Silicon Valley. Stuart and Sorenson (2003) argue that businesses cluster because geographical proximity enables them to utilize "social ties necessary to mobilize essential resources." Their findings imply that entrepreneur's social relationship is crucial in utilizing critical business-resources which is critical to start a firm and set up a new organization.
We are interested in studying entrepreneurship in the context of clustering. The clustering of people and industries has been studied seriously in the literature. Following Park's initial attention to the role of cities in concentrating and spurring human creativity, Jacobs (1961) explained how cities function as "open systems" to attract talented people from various backgrounds and stimulate their creative capacities. She argued that open and diverse cities attract more talented people, thus spurring creativity and innovation, which are the underlying forces of entrepreneurship. Thompson (1965) was among the first to suggest that cities function as "incubators" of new ideas and innovation. Lucas (1988) formalized the insights of Jacobs to provide a basic theory, arguing that cities function as collectors of human capital, thus generating new ideas and economic growth. Following Jacobs, Desrochers (2001) argued that economic diversity is a key factor in city and regional growth, as creative people from varied background come together to generate new and novel combinations of existing technology and knowledge to create innovation and as a result, new firms. Building on these contributions, Lee, Florida, and Gates (2002) showed that creativity, diversity, and human capital have positive and significant relationships with regional innovation measured as per capita patent production. Also Florida (2002) argued that creativity is an important element in regional economic success and Florida and Gates (2001) found that diversity has a positive association with regional high-tech output and growth.
This research builds on this line of thinking, arguing that creativity and diversity of a region work together to increase regional capacity to generate entrepreneurial activity. Creativity and diversity are kinds of social infrastructure entrepreneurs and policy-makers can tap into. Creativity and diversity are quite distinctive since they cannot be easily measured or even defined properly.
They are more fundamental than critical resources for entrepreneurship such as tax rate, human capital, venture capital, or entrepreneurial zone. We can regard it as social habitat.
How can diversity promote entrepreneurship? We argue that more diverse regions tend to have lower entry-barriers which make it easier for human capital with various backgrounds to enter the region and stay within. If we can agree that the central focus of entrepreneurial studies is the entrepreneur themselves, it is natural to think that lower entry-barriers can play an important role in attracting creative human capital to come to a region and stay welcomed with a sense of membership. Hence a more diverse region could enjoy comparative advantage in attracting and retaining creative human capital.
How is creativity related to entrepreneurship? Sternberg defines creativity as "the ability to produce work that is both novel (i.e., original, unexpected) and appropriate (i.e., useful, adaptive concerning task constraints)" (Sternberg, 1988) . According to Sternberg's definition, entrepreneurship is a form of creativity and can be labeled as business or entrepreneurial creativity because often new businesses are original and useful. Butcher (1968) argues that "creativity is perhaps best acquired by association with creativity." We assume that the presence and concentration of bohemians in an area creates an environment or a milieu that attracts other types of talented or high human capital individuals and promotes creativities of human capital, resulting in business creativity.
DATA AND METHODS
We examine the effect of creativity and diversity on entrepreneurship at regional level. We use two geographic units to test our hypothesis.
One of them is Metropolitan Statistical Areas (MSAs) and Primary Metropolitan Statistical Areas (PMSAs). These cover urban areas of the U.S. Our data include information on firm births and deaths for all 320 MSAs/PMSAs and show that 80 percent of all new firm births occurred within in MSAs/PMSAs. However, complete data for all variables is available only for 236 MSAs/PMSAs. In general, the dropped MSAs are smaller in population size than the ones included in the regression. However, when controlled for the size, the firm birth per 1million
shows little difference between two groups.
The other is the Labor Market Areas (LMAs) which is defined by the U.S. Department of Agriculture in 1990 (Tolbert and Sizer, 1990) and have been used in Armington and Acs (2002) .
Since the 3,141 counties are aggregated into 394 LMAs based on the predominant commuting patterns, the use of LMA as an unit of observation has an advantages to include residential locations as well as employment locations of populations in the same area. Different from MSAs/PMSAs, LMAs cover the entire U.S.
Firm Birth: Our data on firm formation comes from the Longitudinal Establishment and Enterprise Microdata (LEEM) (for detailed explanation of LEEM see Armington and Acs, 2001; Armington 1998 ). This file was constructed by the Bureau of the Census from its Statistics of U.S. Business (SUSB) files, which were developed from the microdata underlying the aggregate data in Census County Business Patterns. The basic unit of the LEEM data is a business establishment (location or plant). An establishment is a single physical location where business is conducted or where services or industrial operations are performed. The microdata describe each establishment for each year of its existence in terms of its employment, annual payroll, location (state, county, and metropolitan area), primary industry, and start year. Additional data for each establishment and year identify the firm (or enterprise) to which the establishment belongs, and the total employment of that firm.
A firm (or enterprise or company) is the largest aggregation (across all industries) of business legal entities under common ownership or control. Establishments are owned by legal entities, which are typically corporations, partnerships, or sole proprietorships. Most firms are composed of only a single legal entity that operates a single establishment-their establishment data and firm data are identical, and they are referred to as "single unit" establishments or firms. The single unit businesses are frequently owner-operated. Only 4 percent of firms have more than one establishment, and they and their establishments are both described as multi-location or multi-unit.
The LEEM data cover all private sector businesses with employees, with the exception of those in agricultural production, railroads, and private households. For MSAs/PMSAs, this study, we use LEEM data for 1997-1998. 1994-1996 LEEM is used for LMAs analysis.
Creativity: We measure creativity by using the Bohemian Index-a measure of the proportion of "bohemians" and other artistically creative people in a region. It measures the openness of a region to creativity of the sort that is not directly associated with technological and businessrelated innovations. This index measures a region's artistic creativity and intellectual dynamism.
Regions with higher scores on this measure are expected to be both more attractive to creative people and also to cultivate new ideas and accelerate their flow, which are crucial in forming a new firm. It is a location quotient measure and is based on occupational data from the 1990
Decennial Census 5 percent Public Use Microdata Sample (PUMS) and includes authors, designers, musicians, composers, actors, directors, painters, sculptors, craft-artists, artist printmakers, photographers, dancers, artists, and performers. Florida (2002) showed that there is a significantly positive relationship between creativity index and concentrations of hightechnology industry.
Diversity:
We employ two measures of diversity. As discussed before, we assume that more diverse regions are expected to have advantage in attracting and retaining creative people with unorthodox ideas by lowering the entry-barrier and making diverse ideas available. We employ two measures of diversity. One is the Melting Pot Index. The Melting Pot Index is a measure of the percentage of population that is foreign-born and is based on data from the 1990 Decennial Census 5 percent PUMS. Previous studies support the inclusion of the Melting Pot Index since they have found a significant and positive effect of immigrants on new firm formation (Reynolds et al., 1995; Saxenian 1999; Kirchhoff et al. 2002) . Since the immigrants usually lack skills, resources, and networks, they tend to be more self-employed than non-immigrants. In addition to that, they bring new ideas and cultures to enrich a region and create new business opportunities.
The Melting Pot Index is a measure of the percentage of population that is foreign-born and is based on data from the 1990 Decennial Census 5 percent PUMS).
A second measure of diversity, the Diversity Index (or Gay Index), is used to capture the broader diversity of a region. The Diversity Index is a measure of the concentration of same-sex male unmarried partners, commonly understood to be gay male couples, in the population and is used to approximate the level of openness or tolerance to newcomers or "non-conformists" in a region.
It is assumed that high concentrations of gay men in a region signal a broader openness towards those who are different, creating lower entry-barriers to human capital of various kinds and backgrounds. Based on the 1990 Census PUMS data, the Diveristy Index is constructed as a location quotient of the over-or under-representation of coupled gay men in a region relative to the population (See Black et al., 2000, Florida and Gates, 2001 for more on this measure).
Human Capital: Human capital is measured as the percentage of adults in the population with a bachelor's degree and above. As discussed before, the educational attainment has been positively associated with entrepreneurship in the literature. These data come from the 1990 Decennial Census 5 percent PUMS.
Other Variables: Income change is the absolute change between 1990 and 1996. We expect that higher income change will lead to more new firm formations by providing additional financial resources necessary to start a firm. These data come from Bureau of Labor Economics. In order to control for the size and growth of each region, we include population and population growth.
Population growth is the absolute change between 1990 and 1996. Since a bigger region tends to benefit more from knowledge-spillover effect which lead to more innovation and entrepreneurship, it is included in the equation. Also we include patent variable. The variable is defined as the number of patent issued per 100,000 people in 1995. Since technology plays an important role in recent venture firm boom, we expect that there will be positive relationship between patent and entrepreneurship.
Variables for LMAs:
Establishment size is used to control for the entry barrier in a region. It is assumed that it will be harder to enter the market when the average firm size is bigger. Industry intensity is the total number of private sector establishments in the region, divided by the region's population, which can be interpreted as the industry intensity. Share of high school dropouts is defined as the percentage of adults without high school degrees and is a proxy for the proportion of poorly skilled labor force. Share of proprietors is defined as the number of service establishments in the region divided by the region's population in thousands and expected to capture the knowledge spillovers in the region (for detailed info on these measures, see Armington and Acs, 2002) .
Some studies on organizational birth used Poisson regression or Negative Binomial regression to study new firm birth since dependent variables did not follow the normal distribution (Stuart and Sorenson, 2003) . However, the firm birth rate which is used as a dependent variable in this study looks close to the normal distribution when it is controlled for the population size even though it is a slightly skewed. Therefore, we will use bivariate correlation analyses along with multivariate OLS regression models for the estimation in the study.
REGIONAL PATTERNS OF FIRM FORMATION
This section examines regional differences in rates of firm formation. Armington and Acs (2002) explained the characteristics of firm birth data at the LMAs level and the variables used in the study thoroughly. Therefore in this paper we will focus on the findings on MSAs/PMSAs. To control for differences in the size of regions, we define "firm birth rate" as firm births per 1 million people. <Table 4> shows summary statistics for regions by size. We assigned regions to three size-groups: large regions with populations above 500,000, medium-size regions with between 300,000 and 500,000 people and small regions with less than 300,000 people. <Table 4> suggests that larger regions benefit from their size. The average firm birth rate for large regions is 3,076 compared to 2,627 for the medium-size regions and 2,743 for small regions. These differences are statistically significant at 95 percent level. The average net firm birth rate for large regions is 304 compared to 207 for medium-size regions and 192 for small regions. These differences are statistically significant at the 0.10 level.
EXPLAINING REGIONAL DIFFERENCES IN FIRM FORMATION
We now turn to the results of bivariate and multivariate analysis of the factors associated with The regression results confirm the main hypothesis. Entrepreneurship is strongly associated with creativity across all three models. The beta coefficient for the creativity index is the second largest and is positive and significant at 1 percent significance level across all three models. The Beta coefficient of creativity index for all industries model suggests that one standard deviation increase in Creativity Index predicts 0.262 standard deviation increase in new firm formation per 1 million people. It supports the proposition that that there is a close and positive relationship between the entrepreneurship and the creativity in a region. The results on diversity measures are mixed. Entrepreneurship is positively and significantly associated with the Melting Pot index (the share of the foreign-born). The results are significant in all industries and service industries models, but insignificant in the manufacturing industries model. As explained before, it seems that the foreign-born's lack of required skills, networks, and resources hamper them from starting firms in manufacturing industries. Also it seems that the kind of diversity immigrants represents does not benefit the manufacturing industry by large. As expected, the Diversity Index (or Gay Index), which is another measure of diversity, carries positive signs but statistically significant only in the service industry in all three models, which may be influenced by its high correlation to Human Capital variable (0.692). When the models are estimated without Human Capital variable, the coefficient of the Diversity Index becomes bigger and more statistically significant in all industries and service industries. It suggests that the kind of diversity captured by the Diversity Index is quite closely related to skilled workforce and have positive impact on the entrepreneurship in service industries.
New firm formation is also closely associated with both income growth rate and human capital as the literature suggest. Income growth is positive and significant in all industries and service industries. Curiously the coefficient for human capital in manufacturing industries is negative and significant but that in service industries is positive and significant. However, considering that manufacturing industries hire massive, less educated workforce and we define human capital as the percentage of people who have B.A. and above degree, negative sign becomes less puzzling.
In the service industry model, human capital has a positive and significant coefficient. For service industries, we may expect the sign to be negative because it requires little expertise and thus hires a lot of less educated people. However, considering that the definition we used for service industries (SIC 70-89) also include industries which require highly skilled labors such as business service, legal service, educational service, and heath service, the positive and significant estimate becomes reasonable.
It turns out that the size of a region is negatively related to entrepreneurship. The coefficients for population are negative and statistically significant in all three models. However, population growth is positive and significant, which implies that the population growth, not the size, has a positive relationship with entrepreneurship. Based on the beta coefficients, population growth is the most influential variable. The coefficient for income change is significant and positive in all three models. It means that a region's entrepreneurial capacity can benefit from additional financial resource by increased income.
Regression results at LMAs are reported in <Table 7>. We added creativity index and melting pot index to the variables Armington and Acs (2002) used in their earlier study. The regression at LMAs shows that establishment size, industry intensity, and population growth are strongly related to firm birth. Unemployment rate and income growth have positive and significant effect on entrepreneurship. As expected, Creativity index is positive and quite significant, which is consistent with the earlier findings at MSAs/PMSAs level. However, Melting Pot Index is negative and statistically significant in <Model 3>. The inconsistency may be caused from the fact that LMA includes rural areas as well as urban areas, which is not the case with MSAs/PMSAs.
In the model, both the "share of high school dropout" and the "share of college graduates" are positive and quite significant across three models and the effect of "share of college graduates" is bigger than that of "share of high school dropout." For human capital, Armington and Acs(2002) found that the ratio of high school drop-outs have significant and positive relationship with entrepreneurship in service industries, especially in service firms which are founded and managed by a small number of better educated people. The role of less skilled workers in entrepreneurship is worthy of further investigation.
DISCUSSION
This paper has analyzed the effect of regional characteristics such as creativity and diversity on new firm formation. We used a new measure of firm formation based on the LEEM data for 1994 -1996 at LMAs and 1997 at MSAs and also introduced some novel measures of creativity (the Bohemian Index) and diversity (the Melting Pot and Gay Indices). Our findings confirm the central hypothesis, though with some caveats. Overall, new firm formation is associated with creativity. It is associated with one dimension of diversity, foreign-born residents, but not with other types of diversity associated with the Diversity Index (or Gay Index).
Entrepreneurship is also associated with human capital and income change as the literature suggest. These findings suggest that the regions that are open and creative and attract human capital enjoy more dynamic entrepreneurship.
Our findings seem to suggest that both scholars and policy-makers should pay more attention to the social context or habitat in which entrepreneurship takes place. It is important to note that our research is just a start. We encourage more research which focuses on the social context of entrepreneurship and firm formation and the way the factors such as diversity and creativity affect this. Note: * significant at 10%; ** significant at 5%; *** significant at 1%
